Laboratory-based experiments in online self-disclosure research may be inadvertently compromising the accuracy of research findings by influencing some of the factors known to affect self-disclosure behavior. Disclosureorientated interviews conducted with 42 participants in the laboratory and in nonlaboratory settings revealed significantly greater breadth of self-disclosure in laboratory interviews, with message length and intimacy of content also strongly related. These findings suggest that a contrived online setting with a researcher presence may stimulate motivation for greater self-disclosure than would occur naturally in an online environment of an individual's choice. The implications of these findings are that researchers should consider the importance of experimental context and motivation in self-disclosure research.
Introduction

R
esearch conducted in laboratory settings into online self-disclosure behavior has made an important contribution to our understanding of the differences between face to face and online communication.
1,2 Self-disclosure of personal information is typically a gradual process in relationship formation, where reciprocal disclosure promotes the continuation of the disclosure process and compounds relationship development. 3 Previous research has indicated that during online communication, disinhibited verbal behavior is common, and the self-disclosure process accelerates, revealing personal and intimate information far sooner than in face-toface dialogue. 1 However, a review of the research literature suggests that experimental evidence for this effect is limited, 4 and that social context and the motivation of the sender are key variables in the self-disclosure process. 5, 6 These variables present methodological challenges for researchers conducting self-disclosure research in online social networking, where laboratory based-studies may influence participant motivation to disclose.
During online dialogue, uncertainty between individuals can be greater than when face to face because of reduced social cues such as facial expression, vocal tone, and physical gestures. 2 Uncertainty Reduction Theory 7 posits that to reduce uncertainty when communicating with a stranger, individuals gather relevant information through verbal questioning, using reciprocal self-disclosure to increase affiliation with the communicating partner. This provides some theoretical explanation for the rapidity of self-disclosure between strangers online. However, some of the most extensive and intimate disclosures online have been observed in nonreciprocal disclosures to general audiences on message boards, blogs, and forums. 8 While Uncertainty Reduction Theory may explain motivation for dyadic reciprocal disclosure, it cannot adequately explain self-disclosure to a nonspecific audience in public social networks.
Earlier research into accelerated self-disclosure online concentrated on structural differences between face-to-face and online communication, highlighting the disinhibiting effects of anonymity, reduced social and auditory cues, the physical separation between the sender/recipient, and the controllability to edit text messages. 1, 9 However, reviews of experimental studies have challenged the evidence for greater self-disclosure online partly because of the experimental variability between the structural components of online communication such as individual anonymity and message synchronicity 4 and also because measures of disclosure intimacy are nonstandardized within the research field. Greater attention is now being paid to the influence of social context, and therefore individual motivation, within the particular communication mode where the self-disclosure is occurring. 10 An individual motivated to self-disclose online will select an online communication mode where the context is relevant to their intention. Blogging is a diary form of social networking where individuals are motivated to publicly disclose for social affiliation and support, 11 to help others by sharing relevant information, or to engage in exhibitionism. 12 An individual whose motivation is to seek a new relationship Faculty of Business and Society, School of Psychology, University of Glamorgan, Pontypridd, United Kingdom. online will disclose personal information, but will initially limit the intimacy of their disclosures to manage their selfpresentation. 5, 13, 14 Those whose motives relate to information seeking, where self-presentation is less salient, are initially more willing to disclose more accurate and intimate personal information. Motivation to disclose is also evident in nondyadic disclosures in online forums, which have been observed as containing the highest levels of disclosure in online communication. 8 Anonymity has been frequently cited as one of the most important contributory factors in online disclosure, 1,9,13,15 as message senders feel protected from the risks of exposure through identification. However, more recent research has indicated that neither visual nor name anonymity increases the extent of self-disclosure in blogs, 16 suggesting that the motivation to disclose can supersede the need for anonymity online. Any decision to self-disclose online, therefore, appears to be a goal-directed strategy where the discloser selects the appropriate communication mode and social context in which to reveal intimate information, with or without anonymity as preferred. 17 Studies exploring online disclosure in social networking are frequently conducted in laboratory settings to control the factors relevant to the study design and to minimize extraneous factors. However, the motivation to participate and disclose information in an online laboratory experiment where the researcher is present is substantially different from the motivation to disclose in a self-selected online context of one's choice. Face-to-face contact before an experiment is known to reduce uncertainty and increase interpersonal trust between those communicating subsequently online. 18 Trusting a researcher in a laboratory environment could motivate a participant to disclose more personal information in an online interview than would normally occur in a more remote online setting. Alternatively, personal contact with a researcher could reduce a participant's motivation to disclose by inadvertently reducing their sense of anonymity, increasing the perception of the risk from intimate disclosure, and producing lower disclosure rates than in a chosen online context. The need for controlled experimental conditions in effective research must be balanced by the loss of a naturalistic environment, but condition-sensitive phenomena such as selfdisclosure could alter in laboratory conditions.
CYBERPSYCHOLOGY, BEHAVIOR, AND SOCIAL NETWORKING
There is no research comparing the effects of experimental conditions in an online disclosure behavior. The aim of this study was to compare the self-disclosed content from laboratory-based and nonlaboratory online interviews to determine whether researcher presence in a contrived setting affects participants' motivation and willingness to disclose. Cooperative participants are typically motivated to engage in laboratory-based experimental studies and would be expected to disclose some personal information in interviews online. However, if researcher presence reduces their sense of anonymity, the intimacy and extent of their disclosures could be less than in a naturalistic environment. Alternatively, face-to-face contact with a researcher could engender a participant's sense of trust, increasing willingness to disclose, producing a greater breadth and intimacy of participant selfdisclosure in the laboratory than in his/her own environment. The bidirectional hypothesis predicts that a laboratory setting will either stimulate or inhibit self-disclosure compared to a nonlaboratory online environment, resulting in significant differences between the intimacy and breadth of self-disclosure content in laboratory and nonlaboratory online interviews.
Methodology
Participants
Forty-two undergraduate and postgraduate Psychology students were recruited by voluntary participation to satisfy the research participation requirements for their coursework and with an agreement of reciprocal participation in their own research. The age range of the participants was 18 to 50 years, with a mean age of 25.95 years, (SD = 9.07 years).
Materials
Interviews. The online interview included five introductory questions to familiarize participants with the interview process, inviting them to discuss their preferences for using the internet, creating the impression that the study related to internet use. Eight further general questions covered leisure preferences, life satisfaction, positive life events, personal life choices, and life achievements providing the participants with the opportunity to disclose general or more personal information; for example, what has been your greatest achievement, and how did it affect you?
The online interview was developed using Ultimate Survey software, which supports construction of online questionnaires and surveys with open and closed question styles. One question was presented per page allowing unlimited text response followed by a short, neutral, and nondisclosive interviewer response at the beginning of the following page. No time limit was imposed, and on completion included a final page containing a thank you message and study debrief.
Measures. Disclosures are typically described according to the categories derived from Social Penetration Theory, 3 by their breadth (range of topics), depth (relative intimacy of disclosures), and frequency (extent of information). Previous measures of self-disclosure focus on rating the depth or intimacy of the self-disclosure and also its breadth. 8, 19 Intimate disclosures are characterized by details of sensitive information, thoughts or events described in the first person, and that may be punctuated with a description of emotion. The level of intimacy has previously been determined by quantifying selfreference through first-voice words (I, me, or my) in the text, the sensitivity of personal information, and thoughts disclosed, and which may include details of one's personal life, and the extent of expression of emotion. 8 The breadth of disclosure has been quantified using word count. 8, 19 Objective content analysis offers a more robust measure of disclosure depth, so the linguistic content software, Linguistic Inquiry and Word Count (LIWC): 2007, 20 was selected to analyze the text content in the interviews. LIWC counts word appearances ordered into a range of categories using preselected dictionaries of 4500 widely used words. Three linguistic categories in LIWC were selected to count word appearances that match disclosure depth categories from previous research: personal pronouns relating to the self (I, me, and my), social processes reflecting the details of personal life (verbal references to family and friends), and affective processes (verbal references to positive and negative . The total word count was also included to measure breadth of disclosure. The overall context of the disclosure is also important, particularly as the LIWC cannot assess the sensitivity of the content, as this is a subjective assessment. Two independent trained judges rated the interview content for four categories of disclosure: reference to self, information intimacy, expression of emotion, and breadth of disclosure based upon the number of items disclosed. The judges employed a threepoint rating scale (e.g., 1 = Low; 2 = Moderate; 3 = High) with specific definitions relevant to each category. For example, the scale definitions for emotion were as follows: 1 = No emotion described; 2 = Mild feelings/emotions described (e.g., irritation and contentment); 3 = Strong emotion described (e.g., hatred and love). Rating was applied to each main interview question and totalled to provide an overall score for each category.
Procedure
Participants were interviewed in one of two online conditions, either laboratory based or in an environment of their choice. Experimental controls that ensured structural elements of the communication mode were replicated across the test conditions and minimized extraneous factors that are known to influence self-disclosure.
Stranger effect. The interviewer was unknown to participants to minimize disclosure through familiarity.
Asynchronicity. The online interview was an asynchronous question-and-answer process, allowing time for typing responses of any length and self-editing of content.
Text controllability. Participants could edit responses, allowing high controllability of their responses to the questions.
Minimizing reciprocal disclosure. The interview employed scripted neutral responses to each participant disclosure to prevent the effects of reciprocal disclosure.
Anonymity. Participants were assured of anonymity by removal of individual identifiers in the stored interview content. However, those attending the laboratory interview had a direct contact with the researcher before and after the interview.
Privacy. Online interviews in the laboratory were conducted in a private room to maintain participant privacy. Participants completing the interview online in an environment of their choice were asked to ensure that they remain alone throughout the interview.
Lack of social cues. No visual images or auditory stimuli relating to the researcher were included in the online interview.
Participants recruited to the study were advised that they were participating in a study of behavior online and were randomly assigned to receive either a laboratory or online interview. The laboratory online interview was initiated by the interviewer who then left the participant alone in the interview room for privacy. Each interview commenced with consent and instructions, with each subsequent page containing the interview questions, below which the participants would type their response. After reading the debrief, participants were directed out of the room by the researcher.
Participants completing the nonlaboratory online interview were contacted by an email containing a hyperlink to the online interview. This included instructions to complete the interview in an environment of their choice where they would be alone and undisturbed. The interview was presented in an identical format to the laboratory-based online interview, including the debriefing. Participants had no direct contact with the researcher at any time.
All the interview content was checked for spelling errors, and analyzed using LIWC software, from which the percentage scores for the selected linguistic categories in each interview were identified, and the total word count for each condition. Two independent judges rated the content of the online interviews that confirmed Kappa inter-rater reliability between 0.62 and 0.74 in the four categories. Standardized agreement measures of Kappa reliability are described in a six-point scale by Landis and Koch, 21 where <0.00 is poor agreement, and >0.81 is perfect agreement. A Kappa coefficient of 0.62 to 0.74 is positioned on the fifth of this six-point scale (0.61-0.80), representing substantial agreement between ratings. Each main interview question was rated using the self, affect, and intimacy categories, and totalled to an overall disclosure score. The breadth was rated for the whole interview in each interview condition.
Results
Content analysis-LIWC categories and ratings
The mean scores of the three LIWC categories of personal pronouns, social processes, and affective processes and for the rating scores of self, affect, and intimacy showed that except for the affective processes using LIWC analysis, all mean scores were greater in the laboratory-based online interview, as shown in Table 1 . 
t i o n
An independent t-test confirmed that there were no significant differences in the mean scores from the online interview content using the LIWC categories of personal pronouns, social or affective processes, or in the ratings of content of self, intimacy, affect, or breadth.
However, there was a significant difference in the word count between the two interviews, calculated by LIWC software (t(40) = 3.02, df = 40, p = 0. 004, r = 0.43), suggesting a greater breadth of disclosure in the laboratory-based interview. This is important, as a greater breadth of disclosure is an indicator of more extensive disclosure.
Validity of measures
As two measures of disclosure were employed in the content analysis, these were tested to determine their convergent validity. Scores from both the interview conditions were combined for this analysis. However, the LIWC category of social processes (family and friends) and the rating category of information intimacy, which was a subjective judgment of the sensitive nature of the disclosures that the LIWC was not capable of examining, were not considered equivalent and excluded from this analysis.
The results in Table 2 indicate a significant correlation between the LIWC and rating categories of self (r = 0.46, p = 0.002) and also between the word count/breadth (r = 0.46, p = 0.002) categories for both measures, suggesting that these have some convergent validity. However, there was no correlation for the categories of affect indicating that although valid as individual measures of affect, these categories relate to different constructs within each measure and therefore cannot be compared. The correlations between the LIWC category self and the word count with ratings of self and breadth were important in confirming that these measures of depth and breadth had convergent validity.
Further analysis of the rated categories (Table 3) showed correlations between self and affect (r = 0.36, p = 0.018), self and intimacy (r = 0.52, pp0.001), and also between self and breadth (r = 0.62, pp0.001), affect and breadth (r = 0.58, pp0.001), and intimacy and affect (r = 0.65, pp0.001), confirming that messages containing more self-orientated information and description of emotion were rated as more sensitive and therefore intimate disclosures. These findings also indicate that longer messages are more intimate through greater reference to the self and the discloser's emotions.
Discussion
The current study aimed to test the effects of researcher presence and a laboratory setting on participants' selfdisclosure online, using identical structural online communication conditions and where the proximity of the discloser to the researcher was manipulated by the location of the test.
The laboratory online interviews produced significantly longer question responses compared to the nonlaboratory online interviews. Longer laboratory-based responses were more likely to include personal disclosures relating to the self, and describe more positive and negative emotions typical of more intimate disclosures than those in the nonlaboratory interview. Although there were no significant differences in the interview content from each condition, the differences in the message lengths have important implications for experimental design in disclosure behavior because of the likelihood of increased disclosure depth and intimacy in longer messages produced in laboratory settings.
The findings challenge the validity of laboratory-based online experiments if motivation and intention are altered in these settings. Previous online disclosure research has compared the self-disclosure breadth between face-to-face and online contexts in the laboratory and concluded that online settings produce greater self-disclosure. 1 If online selfdisclosure is greater in a laboratory setting than in natural settings, the integrity of comparisons of online disclosure content in laboratory test conditions could be compromised.
The study has limitations, relating to extraneous variables that may occur in nonlaboratory online environments. Self-disclosure is sensitive to the presence of others such that interruption or observation during online dialogue may discourage participants from disclosing. 22 Although the researcher may advise the participant to complete the study alone, and without consumption of substances that may increase disinhibited behavior, the researcher has no control over the conditions under which the study was conducted.
There are also issues over the reliability of self-disclosure measures. This study included two measures, one objective and one subjective, with some convergent validity, each measuring content-related aspects of self-disclosure. Counting the word frequency cannot effectively describe the message meaning, and so some content rating is essential. Initial rater judgments of content with sensitive rating scales produced a high variability between raters and low inter-rater reliability. Reduced scale parameters using more simplistic judgments of low, moderate, or high in each category achieved substantial agreement of measures, but higher Kappa values would have been preferable.
This study has highlighted important issues about the role of context and motivation in self-disclosure in online environments. These findings suggest that psychological processes involved in online self-disclosure are sensitive to subtle changes in the discloser's intention, motivation, and proximity to the disclosure recipient. The internet provides an observable record of disclosures, highlighting the risks of 
